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(54) METHOD AND DEVICE FOR GRAPHIC PLOTTING 

(57) Abstract: 

PURPOSE: To reduce the storage capacity or a data 
storage area where graphic data is stored. 

CONSTITUTION: Graphics in a graphic list stored in a 
main memory 30 are transposed in the ascending order of 
Z values so that they can be plotted in order from the 
foremost graphics, and a one-bit flag indicating whether a 
picture element is already plotted or not is set to each 
picture element of a frame buffer 60. When graphics in the 
graphic list are plotted in the sort order, picture elements 
whose Z bits are '1' are recognized as already plotted, and 
original graphic data is used as graphic data 
corresponding to these picture elements. Picture elements 
whose Z bits are '0' are regarded as not plotted, and 
graphic data according with picture information in the 
graphic list is generated and is plotted in the frame buffer 
60, and Z bits of these picture elements are set to T. 
Consequently, the information on Z comparison requires 
on bit per picture element to reduce the memory capacity. 
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ffiiM 5 h sf ^ «o ffl m?* - ^ i§= s & a Rgac^ffijBarcoasij 

Sft ^ 7- — ^ J« A > 14 tH L ■& i® sg co f ffiiU Jfl O ff£ 

M-L-CHtjie-x-'— ^f&#jf^,c|&#iU flfrffir-*— ^ftiirt^ 
S^o: i: ^^-r^J^T-'- * ^ ft £ ri~c i/ ^ 5 > 

4rtM« hj ^ asjfiw s? t- h z> t t> ^^-rmfflT—pm 
'tzmm&t&m&X'foz z t *%-rfflfflT*—?&tt£tix 

ft L . ELo * cO®|R(0|fi®fflll/g-r - 9 \zffim ;£cO 7 v 

?r ft l -r BftffiT-'— * femm^ &m l , msEr-'— * t& 

^fSWa^Wlfii L "I & iOli 3? co fSfflf ffl El fl5 -r-*— ? \zm$kffi 
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ttfc L ^ilj^-BloiijfS^fR^^tlS^ y ^ h £-&iajgco 

5. m m co ji I® m m m t - ^ ;c iu * ^ mm ssf t->^^^ • t «r 

*t7 7 ^'^(t^rt-rv^o i: ^i-cOJA * coilj^ic^f-r^ 
^iM^r^YT L, " cOiif*cOfSiilffliaff^-r— ^icffiiU 

i^to^^^^ftLrttffi^— ^&#jffi«i-»#jL, stria 
7 s -*— ^ t^^j s«a «i tu l fc * tu m co ffiiij^ m^^'— ^ 
icfmj^^-ffiiSjv^F-r ^ o j. t ?t^-r y^7 ^^ft^rtx^5 

&ft<^m^z&a$mm^i£^xy— h l, &m&%y 

felc ^ y — h IHI e co K ^ EI ^ ic jR -f 5 # JF^co t&Bf \ c 

mm^m^^titzt ^cofgj^co^-iii^ic^-r^KB 
iij^iijftf#^;ciSo^-r^ftt-5 ^ t ttw&b-tzmB 

30 [I&jRrg 7 ] *fT#cOffia/£5iS-3&cO#A^coigflgiC 

3*jCLfcBf*#coHi»««*$tf0?(?y ^ h<k&mj&<D 
^?ti-r^t-o^fttm$R;ct¥o-cy— h &mj&%y 

«c^y — hJwiacoiau^iaff^icR^5#.ftfl?(OffiHi®«^ 

^^ix^7)^7)^iljfStt^R^f^o-C^l5tL, CcO^iJ^-C 
~ i: tk^'Yyj ?'A>tt£nX\<^& b ^icco^^cOtU 

m^-r^mm^mi l, ao - coiuiKtojffi^ffliajgx 

mBT—?\zmmj>mw\fixibz>z. t ^t7y ^ft 
$ >f l t ^oii;: ; 1 1 co iidj ^ ^ Xrt -r z> mmm -> ^ ± ^ <5 
- ^ ttVfmk-rzffl&mmjjmo 

l a n * « 3 ] ^ f t * co ffl » ^ o tS ?!c o £$B(OmBiz 

^^Ltzmmn^mmnwo>^'LmB. x ) x K^&m^co 
50 jcga^ssi'fT&iflffiicffioTy— h l, &mB%y 
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■r z> mm ft m t £ ft jb;- s rttsra ft »%t«w 

jB(OH»^*t)CLS:iB*W«Oiii»«f«?:$lfBI»y ^ ^ 
[m*« 10] fttT*<Bti«fc5ffl»0>#*»0>0»fc 

- * * tibif, l , itBL itmwm mf&f— * \--m\~m'A$m 
jsr^e ; ; *rr a * * tf l . - ^ PS*«o«ssiffl m 

ssf^sn-cv^t* }± - * :;: ** " r 5 WflSBS * ® ± 



ftffl¥-8 - 2 2 5 5 5 
;c*M&LfciBjRB«Oia(li(i««?£:^tpl21JI5 , J * Kcffi'S^ 

^75 .TX-rV^<D t & ',Z.(OfrZ cDig}ft!C*M"0 

PJ-^- 5 mSES ft fl? 1- (S-r o A '5 ^ * *'] /£ L , - CO W 7E 1 

K s ^ v N t s ^ - ❖•/u- 7"<o ic st-r a fsm * m 
Tss* r i 1 5 ] w£<D£ft&z-m{&mtLt -r a y^ 

W ft /f? * JttinJigiiiic X *Hc- ( ; f : r "C-r ;f t^;i u57e L , 15- ^ 

7 <ontf?:-ir*i-i-6 ^■fSffl ft s;y4ffiiaswfl(£'OiB,v ->i2i^;crr-i 
nmm ft ff;;-.J5to a-sd'^wte l. w<o«te-c.5B 

« ffi ic ii o ?t l . mmTtEx-m-r 6 1 w je $ nit ? 

50 /U-^'cOlll^i-^Sffi®^^^^''' 1 "--*^^' 



y > v - -7 ; c m -t <s m b co a- m m <o m m m m b 

<z mm v^ft u K^z(om^(ommmmBy— 
* <z t&mfe<D yyfZttL x mtiT'- ? fe^mmz &m 

£ *r»» £ -T o El JfcfiSHWifc, 

l 6 ] 18**1 175^1 5(09oi ^-f ixA» l if 

m^(o^^B(DmmzMi^LTzmmm^mim^m^m^ 

ffli^r — ^ ^ffiili iffxtz v ^ £ ^ ^i* £ £ idktiffi&fSfRic: 
J- £6ftJ$JT-*— ^ttSSSfT-cfeS * £ £^1"£ £ {cfASff 

£, mB7-*—?^j&mk<D^j&\z£%mB^-?zm?. 

ftJfSx — ^12/e^I3:£ Sr1»*.-CVN-5igfl?}Siif^B 0 

* fr # co St Z> «»(0 ^ ft flgco sue ;c l s; m g¥ 
«offlfftWfR*^tfia^y ^ h^ism-aia^y * hfem 
mj#y * M*#j*®jct&^$ixfcia?By * hco 
(ii^^^&[ii^co^?Ticf^^a^?T^w^;c^oTy- 

£ Z'tZ'&m&y * h^mmnWiZi^^xmtz^mB^— 

MiSXebZZ. b £ \z\-Xffirzfs:mBf— ? co£/£ 

*r # o MB?-'— ? 'JE-ftiLlttk £ , H /f^x - ^ ±pE^S 
<0 J: o mBT'~ ? * mz=r — ? f&^^ISeoit Je(0 

^ . : c I fi BUI i co x — & <> S 7e ^ <5 i li< J ffli x — ^ E ^ ^ S t 

n x. -c ^ 5 m,^ffini :js e 0 

[Mi 9] ~i^7c(l/^;-f^^6[^/f?.x-^^iij^ 50 
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^ t s <o ft s z>m'&<D&fiB<Dmm\z n fcLt^mmm 

[i^^^&^^co^fTJcp^a^fT^tgfRic^oTy- 
b-toy-b^&b. y-h^ic^^ y— hsnfcig 

/*i~5EI^T-'-^^#^£, mB^-'—?3if&^&<D± 

fiOiirte««^t^ia^y ^ h^f&^-f-aiEi^y x 

^a£, mBV * USafgicftjftSritE^y^ hco 

ff^-«^5^A^fc^«i-5^«izg«y^£^A^ica^ 

y— hffifico^^iii^icM^af^^iig^^ici^^n^^- 

^n^tm^^rifcmB^mBv * 
^£, ffimmmi\7£¥-&\c£ ^om^ri^^mm^^tc 
mB\zm-r zmBir- * ^mmn<zmm^mzvt^x^ 
fc^zmB^—zsitfL^Wib, mm?*— ^±j*^a<o^ 

MWL^%nB^mB%~m\&miLb-r z> 
iif*W(OffliteffliR*^-tfisiff> y ^ h *Bat5iB y * 

hf&*^£, EI7F>y .x hjS^aic&SflSrtfcEl^y 
^ HcO[l^P^&Il^c0^fT^r^^^^?T^mfRic?*o 

*r y — hto y- h^5£, y- h^s;c«t 9 y- h s 
it ^ iub id ffi 5 / u — y ^ m b K*vtg-t z> mp*B 

£ y'^-^con^ic a -£ $ ix^ ^|$Gg ft /B*jfiBigB^;c 

^ ^5 ;t r -r u^n r &7£~r 5 eg ft ffiJK te £ , Eg ft ffij 
t2£^i5;c -;t o iSTESitfccgft ff^(o 9 o y — h sntia 
b^ y /u— ea-f 5 .^useg ft y — h WAti<o 



<&<*«;::;& o-c^fl8i-aia0^-* t . em*^ 
r> mt s &*msgs ft je*s«w«nttoK v ^h*es ft 0 

f£ tc J; 9 JK $ * V ^ i JE £ ^ - * ft ^ 5 121 

t^t t £ ;c nmrn v * v <oB»ffi«!= a§ o -c*? fc* m0 

umm 2 4 ] i ^ ^ ^itsnfc lsih 

-cisi— s-tsii^JBfiSSavrv^sS**.! i i , is, 1 

9 2 0. 2 1, 2 2 S^cli2 3<Ol^ivA»;-fE'$t£>G3 
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iji^gkS: l 7. 18. 19. 20, 21, 

2 2 ifcI12 3<OV^-f.riA v i-De.tS<OH.iX7E^'v7 y ? 

[0 0 0 1 ] 

Ba-t-s. 

[0 0 0 2] 

Sic, &S1^^C RT^:ifco«T%3fiaw-*7£ffiWi-a 

^ 7 u _ A y 7 T icffiiE L ^ v ^ h A* t $ ^"^ 
[0 0 0 3] f^Jfe, mff^firi 1 ? **i|5E-r L 

IR r*M5^n> -y (2) 35— US J 

©f4 3 8^-v : -S4 4 l^-v^^ijVO^ 
- 05 ± ix }i . «■ B# r t !C ^ $ « « * J* *> IB 

L, ^ix^t>JSifflL i ^ ii--5iii^^iliSi-5+L-r^BtI 
-TSiiilSlisgSicJSiffi^tL-cvaiii^i "5 LKi-^^^i- 
[0004] siwaiu. ^fsru-^ic^^-r 
;±\ gr-K3Ci»t<Of5 4 4 2 4 4 3-<-^t?ia^ 

^ l , S-gs ft s v ^s-fi* ^ *t ^:=afttr* Wfe % 

[0 0 0 5] -.77, Z'<y7r-4*iKi: L/cv^^i: 

r=I> t -^ — ^ ./77o"J 6 9-<->'~^ 

5 7 2 > ; i-.T3^S.it-r^o l>c0rii&3, -^^^ 

a, ft?Ti? y— h7=u XA^i»F;t'.rt, — s 5ft ;-<fe 

[00 0 6] * fc, — cfcjcOBil&'ir f&^-f 4 ^ y L. 
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USP 4, 3 0 3, 9 8 6^biXtl^ 0 
[0 0 0 7] 

0 2 4 X 7 6 8 iM^oOiUS-O, SMiC2 4 5/ K Z 
'<y77i: 1 6 h ^^ogW^v^TA^E^t 

Si, £(£T-*-j4 * tfx^f hco ^ y fr&^i: U Z-'< 10 
^ y 7 (Dfttzrt-? t>46 1 - 4 ^ k ^ y §r..&s 

^y^€^!-^6 0 $e>ic, se^toz^<s/7rryu=f y 

irxt, Jiiiii-SSlciz^s/7r^rtS?rSE'^aiL. 1% 

[0 0 0 8] Z^<^/^r^ffl^^^^5^X'^, > 20 

[0009] *5geqcoeMfi, ffiiir/BEi^— *&»^ 
■f s ^ f&^i^co § m * {&i$rf zzttf-v^zmm 
mm^^tt^mmikx^E.ikTt^^y ^ 
t *r<omat*:&m-rz> z t ;c&s 0 

[oo io] y£mm<Dtty<D&m~i, t&m&m<Dmmt$: 30 

5, 

[0011] 

9 Lit' J b^-C%^o. 
[0 0 12] M,&&)^1^ H^TciUf^ic^LfciM^W 

-c. rnite-s-iiii^oojfiimrffligifl?-^* — ^ ^ris*rt-*-s ^ — f& 
w f^Jis ; - inn m & x & s a ^ a > *■ ^-rm w =f— $ sf 
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So 

[0 0 1 3] Hcfc7C®fa;c#.£ ^ 

U £0 C OBF^(OfffiiIIffl|Klff^ 

[0014] 9fiiEiii?gjfi(if^jfe}i, W&<o&'ftJ&<nm®L 
I E O ^ ffi iU f£ ;a , *tr#^lB*^SiS&co#A^lil 

tigers So 

[0015] ^^c, *tr*cota*^5ia»(0#-ftff^|g| 

ic^-^>y— c<^y— hJilSict^o-c^-m^^ftiii-r 
^fcw/CLfciii3!li¥oiiite««^$ti>igjgy ^ b<omm 

^ft^cOffilifnii^^y— H(Sfa:cOiBiVN|2|Jg{cJR-rs#-ft 

m<offimmmBT— ? * s t-*- ^ is gaa a* 

1 uSj ^- co ^iiniffl B V s — ? icjfiilfWco 7 7 ^Srf+ L -c 

tttts l &mm<r>ffim.mmm^-* \zmmfrt&mmxub 
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20 



[0016] m-BV* h<zm^z%fiB(DmmMi&*:Mr 

;cm+* *msbs ft ff^ v — h M0l<o a; i/ ^mff^c&a-r 6 
* ;cct u -r «3S(® ff5^£ l , * ^ /u- ^"ft a »ia»;- 

sing ft ^ y - h mM<D m \t ^ ^/u— ea-r s 
[ooi7] }8Sf-jaa;c:*3;t5Zit« 

[0 0 18] ^tr^cot@S^aiS^C^#ft^^^^^^ 
<omB } )x hicJS^oiS^^ia^^tS®®^^^^^ 

[0 0 19] ifttT^co-tell^olS-K^^ft^^^*-^ 
E^^nrcJr £<ca, ^-ili^coffiiliffllliffjT-'-^Sr 

So 

[0 0 2 0] 1S»(0#^»3r-iHfft*ffii:-*"5 ^'U— ^ 



30 



40 



HI ^ ;c Pr3 ^ £ '4I£ G9 ft # Iffi ffi Nfi fit <0 iS ^ ^ ^ — ^co [3 

ff? ;cBa-r 5 Effing ft B^fc-r 6 * *'i t . c co w 

SrliffSH*«;ctSoT3ITTL, ffiSEW«-r-»i" S i *<I*S 

a, ceo ^* .'U"-^;c,K-t* z>\MB<n &m&<ni&fflJ$fflJ&^ 

ih-r^o 

[0021] zit^^-WP^LfcllI^ISiif^ffi^^tTi"^ 
it^-, mBV * h;:itoi^i4^ 

5tLfci:Sic, ^-^ft^;crj-r^^tgKft^^^eiij KM-fi 

[0 0 2 2] flflaEV^TixA* 1 Oc7)[El^lfillJ^"&"e?#(bit 
[0 0 2 3] ^5ewia. IglB^iTf^ 9 (OWiTlcjJL 5 

*sco«m 1 5 mm *f— & tmm ^ci^tt 

^ ic aiB(ft tSIR ic St o -C Sf fc ^ HI B^f— * v t r-'- 
- ^ £ eTE-t* o *] iff x - ^ SJTE^iS i 5: «t XL "C V ^-5 EIS 

[0024] mmy * h<Dm\9i^^&i^B^mm 



13 

ffi^^&mzrifcmmv * V(DmBU^^mB<o^ft 
;cBa-r5fttf *f9«icao"c.v— h-rz> y- v^&t, 

v- h ^k\z J: y — h SntBI^;c:Ba^5lifatHf«S: 
[0 0 2 5] SfcUff^y * hco^^^mfljcofi/ifjco^ 

t h -a- ^ ttsfflf ?5 #> # a ^ ^ * £ ^-frf j «tp x — * £ 
te^-ra^-^i&^&t, m%t<n&-fij&(DmB\c#j& 

&v * h<DmB&*&mj&<n&?7\zffi'rz > 9i'i=rz\s n\z 
sfoty-n-ay-h^ai, y— h^eicj; ?> y— 
f snfcEiffj{cjR^5^.ftff^jfiiiiHa«c^y— mimkw 

jet o t^n^ t*js:snfciii^*ia^y * K^am 

ic ffi o - 5 Elff^'— ^ 4=/S3M3: t , MB^r — $ 3= 

[oo2 6] mm^m^^o (D'^^mm^^mm^ * h 
gi^Sii^D^T, y- h^ajcj; 9 y- h $nfcm 

i c R-f 3 # .ft ?g ic a .*Mg mftl&t&famz^ 
£ n o rtJgElft fl? ^ JMfpi^c ;t — ^ -ru^nsS 

3£B5:flf^a^i:^-r#5o £<bi-, Elff2 y * MSirt 
Sr ft ft # i C T ig-KIB * L =& tTVu — \z&&p\Bm 

•*-5tto-cWfl6Lfc»-&, y- h^ei-io y- hsn 
fc n ; c 6 ^*vu— m m ? c ^te-r a k ^ t 
^^^-^(DmB^zn^^^i^^m^nB^mmm^zM 
^^JtT-rtL^igr^-t-sEgftff^^si:, ra ft bis 
ie^sic ± <9 sjt $ nfc w ft Bic o tcmwnmmsL % 

[002 t] tsaf^aicfc ;t a zjt«&a?r^i>5L fc3S 

fto;f-rte^-r<5 t t t ;c^BS^ffiOSi5^tfe3 A^A* 

£ ft K - iU f ft * K t -t <5 ^ > u — 7 ' % ft f t & i - U T tg 
ft IB L & / u— 7 'n ic & ^ ft Bmmc xjC L fc ffli -31 0¥ 

:?f^ w «r & m & <d m ?t ; z m ~r z> ft ft & t# «;;SoTy- 
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14 ? 

*S ; ; c x-t j© ; t T -r Jx ^* S3 5e "t* 6 E9 ft A3 3z /£ ^ IS > . H 
^ ^ i: * i| ^ $ fi tz m B <D ft B * ; c i- -5 0 ff2 t-* — ^ 

10 ^m-MWxzm[^WiZ\^^x ^mBT*— 
st. m&T'— ?^&^Wi<D±mz£%mB^—?%ffi 
t^—^^^^k(Dm^(Dmm\zmm^^mm^kb^: 

[0028] |SlS;:Lt, — <5c5£Sl?KiCBai-'5iaJKT f — 
^^ilj^S¥;c^o^tTt : &^'i-5 t t ki^H^JSiij 

ffi?y ^ N;cRi-o#ft^ic^t*^5^tSISft^?:fSiiifiH 
20 Ja;cw^itTK^i-SEg-ft^i2^st. raft ^13: 

ft /F^ic R-f <5 A ^^^r *i| 3 ^^14 1 . IS 

*3c*iJ5E^&i- J: f9 « 5 * ^ t *iJ5E $ jJxfc#-ft 

i^r-^ 2r ij i ^ ;c ^ ic ^ o x 4^ 1 6 i i m 

B^- 1? iflg^S t . S5IES«c*iJ^^ISi- J: 9 JSi"6 t 

30 7t rs: m B=r- * % L ^ tt iU ^S CO ft ffl { C ^ 5 *J 

^^x— ^ ^^c^gco^jd j: ^ mm?-*— ? zmmT'— 

tifcmm<oMm^~^ : iZi&m^(D^'—^ ^^y^T^mm 
^- ^ k^e^s t ?r e x. t v - a mnmrnrnm z mfc l ^ 

[0 0 2 9] W3E-&El^iiigB€:W^c"t-aicB8L-C 
40 -#^155: l^-y^ft^tLfcL S I t L"CI5]— SE± 

[0 0 3 0] SrtifliliEt^tLA* 1 oo^fflcofffi®3Maic 

^ y ^ SIB*«jSt o C t & 5 a 

[0 0 3 L ] 

50 IS^^i-rt/^ t &icco^Bfff.atff«;c: Lfc^ofcffiSi*' 



(9) 

15 

IttBB % * Jt + 5 ■ t -5 3- L T ^ 4 fc «> . H»co £/£ 0 & tU 
7£-T<5 \z kMWr*— * S -Z iA^««(Offif ft: 

[0 0 3 2] mBV * h%Sic ; &El^^MW^ai-^ t 

[0 0 3 4] 

[swot] »t\ ^m(o-mmm^mm^m^^n 
a 2 as i ^-rmmmmmm^^^^^ ? * 
2;c*3^-c, ei^»iii3S*ttcpui o, y-ey^h 

a — ^20. i^^e'J 30, I/O-f — — ^4 
70, CRT8 0Srii-r««Sntv^ o ^rLT^^e 

[0 0 3 5] CPU 10 a, id^t3' 4 >ai2, 

2 0, 9 o &-frL-c£> y 3 o ;ca*L-Cph4i\ 

is % to ^ ft b (D m b \ - u w m « <o ® (a 
igjfcy ^ h^feSft^ix-c^^o tifooi^^D 3 oa 
mBv * ltwjssjvci^So ^LxmB 

y * hiciiia^ftJ-zffiffiiffiA'lswsn^fc 1 ?, cpu 
i o^^^^^;c?^oT&^0^zfE(O/j^v^s^»ifi* 

t^fR^^-tU =i> hP-7'2 O^rLt.^77^ 7 
-7~v± -yf 5 0 -^1£i££*U<5 * 9 IC/£o"CV^o 

•oC pu i ohty — b-^i££ttf/*^~<5 * 

6. iicpuioa, v-hSixfcH«JU^hi-«-r 50 



- 2 2 5 5 5 

IG 

o ^ ft ff^co JffiiEfS*£A s y — h .KSf* «OiS 1 Ma JKicJR-f-fc £ 

— 7 _-c — ^ 4 o;i^— K^V*?^ififf^^<^>^~ 

[0 0 3 6] ^770^7'o7xyt50aCPL» 
1 0^«b=^> Kbits'?, = -e> KMtfcoT, El/g 

A^s/^-r 6 o^mtkmrn-t^^o^^^x^^o 7u 

£t(Ov7 7— 7 3 \s — > 6 2 ^rlSx."Cio^ , ^^7-7 — :7*U — 
> 6 2 5^ii-"S-iBS^Elff^"- ^ ^if^&Srt^ * 9 

sjtibn-rjy 0 . 2Pj^(Ot : -*-^^ 1 '7- Kco^-'— ^-r- 
1- L-c l t hj^^io ^to*:^Oo ^^ziiV^fi^ L-r 
jcjiocof- ^^f&Srt^ixa J: 9 i-^o^:v^5o 7U- 

RT8 0 cOiMra-ti-^T^^^Oo 
[0 0 3 7 ] ^77-f 3/^^7't3-fe s/if5 0^ElM/y ^ 

(*ft:a*W) *ff5wt;cct9. la^-^SrSft^ 

^ > ? t asFJirb^^ffii-rti oft: Lco-c-.io^o ■ 
[0 0 3 8] 3 Dli3f-3-?> KiiA ddrliS 
X 1 "C'fitTE 5 ixfti *7 W — 7 r 5 0 JtcO i^.ISt^— ^ 
& y-7f-?Ht, Add r2\ SX2, SY2*C' 

n-^> ytr A (I (I r I w A d d r 2 ^r^rtb L^C^ brSS: 

[i]5gff-ro ir'-r-^ ^ ^ y <orK y =f > 

[0 0 3 9] 3 D«tfiPl^^> KJi. ^t-7U- 



i 



(10) 



-2 2 5 5 5 



17 

[0040] 2 Dmmmm^> k;s* -acTc^^-f 

[0 0 4 1 ] 2 D Sift 3 fc'— =i-r> Kil, Addrlt' 

<^\E&fc±.X=i t'— ralp^T%^6o Add r ltAd 
d r 2 5:'>Lfof ^ L?i^ibC(0=x-r> K£tg&H]^ 

[0042] Bi t BLTJ1-B i t Block T 
r a n s f e r (DV&Xh *3 . -(On-7> KJi, H&tuCO 

~C' S 

[0 0 4 3] ^7 7^ 3/^.X7'Dts/t5 0a, ^r(*^ 
El 6 I-C.^tJ: 9 ic, KFIFO (F i r s 

t In First Out) 501, Z Jfcfcfc^Fgtfe 
MESS 5 0 2, r^ — **5 0 3, #PSJDDA (D i g 
ital Differential Analyze 
r) 3jiJftp3B5 0 4 , JSBffflDDASJSBlSBo 0 5. ^^-y 
T 1? i OW^i'S j$rW#Sfi 5 06, D D A 5 0 7 , 
5 08, 509, 510, 511, ffi^i&MM 5 13, 
.'<s/ 77 5 1 4, U>'X^£B5 1 5 %i!®Z-Xffirfz£ ix~C 
*5 0 , U" v>'x * SIS 5 1 5 fcmftijiaftacffl ^ v-^ ^51 
6, #3S/MflL"> ; ^^ 5 1 7 , KmtWm U 5 1 

8 ^^n^nis-aisixi+'bH-c^So 3^>kf i fo 
5 o i ;ic p u i o fr-h<o^-?> K*— B*lEtt-t"5 i 3 

5 0 3 K;cffio-C=g-$iJfW8l5 5 0 4 , 

5 0 5, 5 0 6 cOSJiW^^ff * rL5 i 9 icSot^S, 
#H3/H D D AftJ{* SB 5 0 4 Ji, 3D (gift =x f — 3 > 
K. 2 D iUI = > h\ Bi t BLT^vy K<0 V — x 
7^— ^cOM^fficOlf^^DD A 5 0 7, 5 0 8 
U DDA 5 0 7, 5 0 8ic4;5 y — ^r-'— ^(^JffiSfii: 
X, Y^«Mcfc#P.SMtSUv^^ 5 i 7 ^f&#Ji~S J: 9 jc 
ffiBffflD'DA»JiSgB5 0 5a. 7U-^/< 
7776 OiCEI^^-^^^lljr^fc^cOiM^fiScOff^ 
£/&Jfff-1"Sfc*&;c. ftIf§P?rDDA5 0 9-5 1 1^ 
Ui^J U #DD A 5 0 9 — 5 1 1 ;cH-£SS*X, Y, 
ZcOMtSUSi LT&U v ; x^ 5 16, 5 1 8— ISSft-t*^ 

T K u x 3f £5 3B 5 2 0, # If-gtSBo 2 l , y<i 
/U>-7^ffBo 2 2, jffi-m?K^gB5 2 3 >Sr(fflx.-Ch?fiESii 
"Cl^S. 3 

[0044] mm&mn 5 1 3 ;±, m 7 ;c ^-r * 9 

U v ; .x ^ 7 7 ^ ^ 5 2 4 , (££t U v ; X * D 5 2 5 , \ih$l 

I v ; x ^ S 5 2 6 , ALU5 2 7, 7-7f5 2 8, (^ft 

U- v ; X * C 5 2 9 , 7 7f 5 3 0, A L U 5 3 1 , 7y 

f 5 3 2, 5 3 3 , 5 3 4, 5 3 5, U >\, v-7 * 5 3 
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6, ¥— K 5 3 7, x — *t£SBSB5 3 8. CL053 
9, CL 1 5 4 0, V— Y 5 4 1 , /77^y^-7^^ 
5 4 2, v7^ 5 4 3, 5 4 4, ALU5 4 5 ^Ixt 

'J-Mi/77 5 L 4 2*ftLXA£}$4l s ALUS 4 

5 '<Z£ 0 jKaj^JfXfcx — Zfr^J ^^775 1 4 3?: 

^LT7^/<y77 6 0^*5i§$riS J: 9lc/i:o-c 

[0 0 4 5] T KU*H-WSB5 2 0)1 DDA5 0 7 - 

io 5 i i TSdi^rbfcMfifSi-x^-r^y ^ey r kwx^> 

6 y — ^ r-'— ^ (OffiBftos 1 Bf*»«i L fcm$<o * 

-&t?it-cy^ey r kl-^(OI»aluo 2 TiaoT 
fffcrtSo ^"cga^v^^D 5 2 5;c;iffiiirffiSfii:^ 

ri^> J: ? rc^of^o <9 , ^(nmWM^&m^^x * 

^1)7 KU^oOMff^A LU 5 2 7 X'%Vf A L 

U5 2 7icif9»ffl$rLfc>^-y r.Ku^fi^s/^s 2 

20 8 7^$rbfcf^U > ; .x^^ T ^.^5 2 4iCfr!ti$iX 
[0 0 4 6] ^J7- ff®SB5 2 1 3DH&7f2ffiiijn 

2;c— B#fEtieix, Hf^SISfflo 2 3;cf£iit$ix-5 J: > 
dJc, 7 3 2 Sre^iC^islSil, c^cOiM^cOt-*— 

C 5 2 9 frt> d p x , d p y Ot^fg^ A LU5 3 1 J:i|H 
— ^) ALU5 3 lic^oti^f-^^StUSn^J: 

[0 0 4 7] U/Uv- 7 * U 5 2 2 3D iE^ =z t* — 
=i > H\ 2D ffi^ n > K\ B i t BLTn-7> K(D 

y-^^-^^ffiiiifiHic^^it-'>7 ht^i 5;-^ 

ott^o iliSlrSiSSFBo 2 3:1 ALU5 4 5iC±o 

x : &U?:'n -) i 9 i:4o-:i^o c<oa LU5 4 5 ;iflp 

i^^, AND, OR, EOR, ffijffi^— ^cO^ /U— 
775 1 4 2 ttfrLXA?} LiZT — ?<DZ <0[&f)r> Oiom 

\z^mm\n^x^^tLx. y—yo-x \ t*wf—* 

^r>'7^ 5 4 4 ZftLXlfrV Y±7+, 4 y 7 

9 5 4 2 7^</0-r— ^ ^ tiC8r^:>il«lB7-*— 

-rs i 9 ;-^o-r^So — ^, y — KA7775 142 
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f ^-^5:y7^ 5 4 3 ztDmBT 

5 t -3 ;:/iot^5, y ^ x-^x^ 5 

[0 0 4 8] #*7U y ^ x^'n-fe: ^1f5 0 10 

[0 0 4 9] TRIAGL Addr, xl, yl, x 

2 , y 2, p < d p x . dpy 

T R I AG L = 3 D = ftB$&Wi 7 *:^'t= 1 ^> K 

Ad d r ==mz<ntmfflten&<» * * v r v^* 

x 1 , y i = =-ft^0lH.£ »<0 A d d r ri^bcO 

x2. y 2 =HflJK«OTS^S:^-t"fc»OA d d r ^t><75 20 

5> 

d p y = y*lfil^lIif*««llLrt:l#Op#f ? -^^aJfb 

_h|Srr-7> K^^"^> KF I FO50 l^r^L v.7-*=* — 
^5 0 3icA^^tb, CtOT-*p-^5 0 3 T-=*^> K# 

3 DZ^Jf^SllJ=r-^> VXebZ>Z. ± £r§2J&i~ Z> t , Z.(D 

gffiUv^^o 1 1, y 1. x 2, 

.y2d«K^$^5o DDA5 0 9, 5 1 0ta 

9 x H^^^OA ddrt (xl, yl) Va\li'&&\lkM±. 
(DmWM (el) iAddrt ( x 2 , y 2 ) fiB i: SS^S 

a:48±<oMt5fia (e2> Aswiiifcjsia^ttao wsi 

-O(0ffifiEfi£ (el), (e 2) ^P^t L X 

1 sic— ocOffiWfffidH? s/ h$nz>o *:<o'&. *dda 

. [0 0 5 0] BMM&afflo 1 3(07 ^5 3 2 iC«»iH 
J**C 5 2 9iC».'<9;*— * d p x ^IStt £ HT^^o 
5 3 2(Otti:(?.Si''y^^C 5 2 9 to(ii^0|?£nT, 

^copiR^x— ^^saj^HSo *fcvV^5 2 8;c;i 
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ic s ^-t'jr .7 *ir x^j.tr/jan^iiSSMWSB 5 o 6 J; 9 , 
7 y^5 2 8;^T r :--f-T K U * ;c (4 o T -7 U — A /< y -7 r 

6 0,i^^iM^^^^-r-^;^^m^tt6. 

' (^jM.ai«0-r — * rJ:7 ^5 3 2 <D"r-~? b 
ALU 5 4 5T-iK5S$ix*:?&, 7 U — ■;/ 7 r 6 0!: 

iML^^i-;-:^ ffiRtt (el), (e 2) *r l i®3tf£t£f) 

[005 1] ?7"7 4 y9 X7*c3ir iy 5 0 "C'^lU^rfT 

iBjSft&a^^lHSi^ao *fc'>7^ 5 4 3, 5 4 4 5rA 
LU5 4 5«OA^;-ai+5^i:;-J:0, x — 

[0052] y— h * h^gi-fflifciaff?* 

[0 0 5 3] £i\ iy-"eU 3 0i-»WJ$tt^:Elff?U * 

K^C PU1 0 ( Vt)^7 7^ 3/^^7'dt ^1^5 0— Ss 
gjnSo ^(0^^> K^LT, -0(OE1B (Hftff^) 

A/<^^T 6 0 IC, gSi^Hft^e 0 0 ^fgHj$;h,T^o 
0 0 co^olPJJi-Sr"c^Hft^6 0 1 ?rfg 

£ fl ^ 6 o 1 HZflf 6 0 o;cRiSrt^0NSB»COJ^%ffi 

Bf-rsftas^^'fTsnSo tu£S^6o 1 -SrWiffl-r 

5;:[^Lt, Effl©6 0 i cOBi^t LT— iU^g 6 0 1 
t 1 11^ § 6 0 0 1 ^rffiiM-t" ; 6>ta 1 "Cii^L"C 

[0 0 5 4 ] &-f\ Hfty^e o i coS-TI.ScoMH?rS;- 

<fej«SiXo a IfflsRB 6011, 2BS«B 600 

1 icGa-roSBf^r-*— ^ - LTiESiBx — * 5 13 2 

$iiOo ^ LT -(OffllsR^— ^ 5 1 3 2 JiBiiS-r — ^ 3 
1 3 9 t LTA LU 5 4 5 ^tH^SiL5, S ^JCHflJB 
6 0 L(OL @ 6 0 I I , 2 iOU?^ g ^ 6 0 0 1 iC 
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5 1 4 2 frfr L"CarcAiA^ix^) 0 1 <O0# 1 & 6 0 1 

[0 0 5 5] 2 is^a g o o i (Oinsr-'—^ii, 

3"ctf\ Z t'y Y\^(X 1 o^y=y .^te#j£jxT^£ 0 l 
iM^g 6 o i i coie^T 5 — zfyhiio-cfeit 
y>S* tfx«TBBT*A) , 9 , ^'77o^-7^^ 5 4 2i;.J: 
^xmrn^r— ^^o;cv^^ £ix£ 0 ^fc, 2 iihit @ 6 

0 o l oOiiujST-*— *;iz i t-A5fc^ ^'7^ 
^ 7^x^ 5 4 2 iotl^r- 1 iC-^X ^ £ 
,TX, 7^.^ ^nfclSf-^ 5 4 0 ^ LtALUo 4 5 
J-fcfcS^tl^o *tALU5 4 5iC|J, 2 il) ^ @ 6 0 0 

1 ^m^^—?^^(D^£m r M^f—* 5 1 3 8 t LtA 
L U 5 4 5 (dA^/^ixa £ 9 iCJt£o-C^5o rLtAL 
U5 4 511 1 dJ^@ 6 0 11 coiir^-r-*— ^IJS#Si 
"TtitT t ^6"/^y), ^tOiffij^f^ 1 -*— & >r i tSi^S 6 0 l \(0 

mm^r-^ 5i39 Sf^^iu^x-"'— ^ i l 

0 0 1 commir — ^;12 tfs/ 1 -C T S£ ^^^ih^cO 
Z k*£< , 6 0 0 1 ^^>cOmmT r ~^ 5 13 8 

[0 0 5 6] cco^^ic, *3liSCT{cj:4x;i, pj^fc 

"TSlt**: It 1 \fy h(0 7 7^«riait5^ittrJ:i^(0 
T\ 7 U - A 7 7 6 0 c0giS:^§l(tt5 ^ t 

[0057] wia^j£0i]{c:*3i^-c;i, cpuioi/7 

^ y ^^/nt 0 v £&J>iL S I "C-ML^c t 

(ols i±;cMto-ttt'j5o cpu 

10, ^!l3VhD-72 0, 7^ 3/ ^jx^'nir 

^50 ^ LSI 12 0JiJc-»:M(C^i-5 o 

5 b'<z3=s *r y 3 0 ic^ u — 7 776 0 #: 

l>bt££ 0 ^cOif^iCJi, 7l/-A/<y7760rt 

oosS^-t 1 '— y =z> o jzo^rss^tts 

en, L 1 0 LT^ 7—.^ U 3/ h 7 0 leg 

S^n, S^t-'— ^icfSo fciU fifths c RT 8 o <OUai]± 

[0 0 5 8 ] SU^C^x^^hSf^cofJili L-T, 

7-<^^X7"Ptyt5 0 CPU10 iCT7 

l — ^ /< y -7 r 6 o '^co]him'->rl ■') >^^J.*WfiK(Om>> 

^7 'cr-tr -y 5 0 -riTo-Cl^lil'lllrttC PU1 
[0 0 5 9] C PU10 Jt;cOffl>i 0 ^ ^ ^ 
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oo^' /! — ^'^ LTtft '3o 

[0 0 6 0] £-f\ |io;:$tJ:?i:, -oco^ft/FJ 

^^i:io^T, mH(O^^i~yT^(Om^ '0 ^^y 
>\s—-7\ tc t TL'il? ~? 1 <7>^— C0E9ft 

■Pi&S 2 ;c^±|CS^<5if ^/U-^' l GOH-ftffi^i 

[ooe i] &;c, ^te^^^^fT-rarc^co^a^F^^ 

flt«M M^^y ^ h 9 0 0A*t,fflfric$tbT^5 

, =f><Dzmmm9 o 1 ;c^o-r^— 7'co 

0) „ CcO-te^^TfcrLS H]^ y ^ h 9 0 0 (DJi ]) 
=f>-<0«#astfy =f> 1 , 3, 2 S 4T-*ofc»& % ^ 

y^>i, 2, 3. 4(ojiii;c3£-c#x. i brt N mmv^h 

9 l 0^*/«$rL5 o i^ic, WBV x b%m& , tC&m 
30 7'S12) 3 »-e0e3A?Bx — ^9 1 3JC» 

L, fg-oeg-Ajg^— ^ 9 1 2^SStt-CL* 9 t>co^ 

^tt^o o 1 2 coffl-?ii# y =i*>- 1 <Dm-<r>mmz<z 

C^J; ')^^^r?T9 tElfl?y ^ h9 l oa^y* h 

6) a 

[0 0 6 2 ] -00 J; -^^SS^iiC jo^T^, Blfl^ y 

-10 x h;citoTia/K*:ffiiM*t-5;-7fej^o-c. ffijsom^y 
x hco^^ib, Ri^ix-CL^ 9l3ff^;iffiiii-f 

[0 0 6 3 ] ^fc, m L IZ^Ltc^^tm I 0 i:^Lfc 
*it^riM;^.fHi^ lit', ~? v~l>y< y 7 r 6 0 cO^/Ti 

ffilM ff •) 1 1 1- J: <5 5QfS ^> S Ji J ft * EI <5 :i & X $ 

50. [0 0 6 4]*;;, z^to^m^m^-rzif^^^ 



(13) 
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[0 0 6 51 *i\ Bli3!c.*tJ:9i:, ZJttt&JSIS 

[oo6 6] Hiii isa i 4 *°y 

i iw#M«-r5#M8Egfcj&s i co»iB«*i: it, (x io 

1, YD . (X2, Y2) %13:7eL. ^ix^oO(iSSr^ 

«»s 2(Dmmmmt t-c, (X3. y3> , (X4, 

Y4) *t7e3IU *HibcOfiSSrlRl«;wiatS-*"So 

Lfti«. »Bf»F**«* (XI, YD . (X4, Y 
4) ;-HSri~6o 

[oo6.7] m i 5ic.^-r ± **-y=*>-W3 20 

■iz^-K-^^^SEaftff^S 3 cOifiiUM^ci: (X5. 
Y5) . (X6, Y6) ^tTeIs L . C 4x <b 0>ffiS:E1g-** 

A-zmiz-tZo i<o»^jca, #Mses-a»s 3as«swar 

? *7'v7*y-fo OP'SCOZitgc^S^tiilHlKS 0 2"C 
fft>fL, 1 6 IC^-To 

[0 0 6 8] ZlfcR^5«tBlHl»55 0 2», 7yf5 5 30 
o; (X-M IN) 5 5 1, tfcCM5 5 5 2, 7 

. y f5 5 3, Uv^^ (Y-MIN) 5 5 4. lt<&3§ 5 
'5 5, 7^^5 5 6, 1/^^ (X-MAX) 5 5 7. 
tfc«*5 5 8. 7^5 5 9, U'^? (Y-MAX) 
5 6 0. JtRS 561, AND^ b 5 6 2 , 5 6 3. 

5 6 4. 5 6 5, 7Uy7 , 7D^7 , 5 6 6, 5 6 7. 5 

6 8, 5 6 9, ®i«¥ll5ElH]Sg5 7 0 Sriffi^-CtS^c^tLT 

Xffi^eOffiffifittX I N^A^H, 2ST-5 7 2 JCJiYffi 
S<OffitS ffiY 1 N^AASi'lSi 9l-*ot^5 0 £ k 40 

t-5 7 4^ liC-fey h $;rx5 £ *)^4oT^5o ^ L T 

[0 0 6 9] *-f\ Sf5" 1,5 7 2 A^fflBTSrff 9 

ffi^A^ a-r5 7 3^1 i-i? y b t t 

i>iZ % «.jttt«o 5 2, 5 5 5, 5 5 8, 5 6 1 



-ooi£-3\ u 5 5 i ;ca:xffi®<oi&/hfiS. u V s * 

* 5 5 4 iCilYffiStO^'hffi, I- v'^^ 7 5 5 7 idliXffi 

fc^c^^^rffl. uv-^^ 5 6 ojcaYffiS^ift^fffi^-^ix 

[0 0 7 0] Jfc«SS5 5 2, 5 5 5 iiA^r-^cOffi^ 
&§?5 5 8, 5 6 1 SA^f- ^cOfd^U >'**fiB J: 9 
2 . 5 5 5 t^'Ucofa ^-^th^^rt'c^ $ 

Uy^^ 5 5 1, 5 5 4(OU v ; ^^ffiaHSfff-^5 8 

l, 5 8 2 ic^o-rgSbWicJESf^riOo 

[0071] jiBf^ff -5iii?g(o^«egftJK(Ofi!ieo 

TI.StOMSEt LtX YMlScOft^ffll^afi^ro 7 1.57 

2 icA^^nst. as^f 5 7 4 ,^ i ;cir y b zhz 1 1 

#ltRS5 5 2, -5 5 5, 5 5 8, 5 6 0;c^^ 
Jfr&S-iFO 5 8, 5 6 lA»«b^W U*<'KOft^ 5 tB^J oix 

^ L "C, U > ; X ^ 557, 5 606QU v^^fif ;i5E9f 
(f^-5 8 3, 5 8 4 id ±oTe®J#Jl-3E9f£ 
gi^5 5 2, 5 5 5. 5 5 8, 5 6 1 cD&'/j \-E^'rlv$WZ 

[0.0 7 2] Z.cO«JS(0*i|5Ea, El 1 8 ic.^i-a&s;-s£ 

*d5BASix5o C(0f|*a^77-f y^^^Ptyf 
5 0Of^-^5 0'3icA^Jn6o ^Ltr^-^5 

0 3t'H A^d^-^r^x^^ (./N>r i^/D oo^i- 
mis o 6*:»jwi-5o- wcoi 5^ifln»?rff ^ mm 

Bl*tbiaK5 0 2) ^6 J!itti-tT-)<ot:% y-7b^^-r 
[0073] •zitl»®a^ , K^"l"o^5C^S{*fW 
[0074] *-f , M 1 5 oo^ A y =f > e¥ i ^iffius l "ifS 

noffitS^-ci^i' 1 (10. 2 0) , (6 0, 7 0) t' 
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L oo':^;:, El l 6(Oi/->'7^ 5 5 l ;c i 0^1r ^ h 
£,Tl, Uy7^ 5 5 4i:20^ty hSIl, l/^?5 
5 7 IC 6 0 #ir s/ K ^ ri, UyX^ 5 6 0}:70 ^S-ir y 
h^ri<D a CcO j: 7 /j^^iC^l^T, **y=f>fi¥2(Offi 
fiSfiffJ: IT, (80. 3 0) , (100. 110) friz 

^^r 5 7 3# llcty N^tLolri: t>ic. 5 7 l ;c 
8 0^, 7 2 ic3 0&*:ii~:tiXJ]gtiZ> o Zfi 

^cOfffi^U ^^^ffiiJtlRgS 5 2. 5 5 5, 5 5 8, 
5 6 1 T-tt;«E3iX£ >, Jt«SS 5 5 2 (Offl^a 0 it 
<RS5 5 Scotti^li 1 iC, it«SS5 5 8 cota^/a l Ic\ 

it^i^5 6 i co&^ao ;c>is 0 TLxinbO^^ 

y7'7D 7 7'5 6 6-5 6 9 iC — B^Ktg^jXfc^ 
®«*»J>ElHlSS5 7 OtOiHT-CO 0-CO 3icA^£rL 

[0 0 7 5] X YaE«co-A#i/\^coMtifiS^A^ 

£n6Jr, S^r 5 74^1 i^ir ^ h £n<5 t i: hi^tfm^r 
5 7 l ;c 1 O O^A^tL. .ST- 5 7 2i:i i o^^ctx 
-rixAA/SrtSt, ztnb(OfSJi:S-jtt!cS5 5 2, 55 
5, 5 5 8. 5 6 1 id^D^T U ^.X^fjgi itfe$ri5 0 
CcOltiSSS*^, irfc^e Sff 5 5 2cOffi^^o, Jt«-gg5 5 
oCOttS^J^O, Jt&SSo 5 8cOfcti;^as 1, Jtg^5 6 1 

£>fC, Z(Dm, I(O^AN'D^-h 5 6 4, 5 6 5C0# 
AAi:ayst^$ri5fc^ H£fff^§-5 8 3, 5 8 
4 J: t9 U- ^^5 5 7, 5 6 0 CO U v-^. ^ ffi^ g 

;cM.fferL^o i"rct?*>xffiSco*^:fig^ i o otc, y 

[0 0 7 6 ] iJcfC, S^'J/£[H]?S5 7 0 JCfcl^T^ A 

Mtc o o — c i 3 \z?<t)£if?tm ^(ovtm^m 1 s 

ASSfC0O-C0 3*iOO I0t\ A^^ 
+ C 1 0-C 13^0011 T'fe5tOT\ itijjZgsTOU 

[0077] -J, ^'>B¥3 *rffifflji-5;cfigLT, 
* 'J =f>8¥3(OffiiiifSJ!5(OffifSJ: LT, (2 0. 10 
5) , (3 0. 1 2 0) frKftZzxtcVZ'tZn, Isisx? 
5 5 li:i0, U v ; X ^ 5 5 4 2 0 , U- v'-X ^557 

;c i o o , u v 5 6o;:i l o ^^^^'ri-tr ^ h $ 
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